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	Project Title:
	Technology transfer for climate resilient flood management in Vrbas River Basin Award ID 00083690
Output ID 00092036

	Country:
	Bosnia and Herzegovina

	Related CPAP Outcome
	Lead output: Output 5.2: Subnational actors implement climate change adaptation (CCA) and mitigation measures, sustainable energy access solutions, and manage natural resources sustainably.  Complementary Output 5.1: Harmonized policies and legal frameworks enforced in accordance with international obligations.  Complementary Output 3.2: UNDAF outcome 3. By 2019, there is effective management of war remnants and strengthened prevention and responsiveness for man-made and natural disasters, Output 2. Legal and policy frameworks in place supporting implementation of disaster and climate risk management measures, including gender perspective

	Project Description and Key Lessons-Learned

	Brief description of context
	Bosnia and Herzegovina (BiH) is a middle income country with an estimated 3.8 million inhabitants. The 1992-1995 war has had a devastating impact on its human, social and economic resources, leading to enormous challenges of the post-war reconstruction and economic and social recovery. Due to the war time devastation and the unsuccessful transition of economy, a large part of Bosnia and Herzegovina’s population still lives in poverty.
The slow rate of the post-war economic recovery of Bosnia and Herzegovina has been compounded by the negative impacts of climate change on key sectors such as agriculture, energy (hydropower), the environment and, in particular, the frequency and magnitude of flood disasters, which have tripled in frequency in the last decade. In May 2014, Bosnia and Herzegovina experienced its worst flooding in 150 years which resulted in 23 deaths and US$2.7 Billion worth of damages which is 15% of GDP. The most damaging floods have had devastating impacts on the most vulnerable groups including the rural poor, war returnees and displaced persons.
Both the BiH’s Initial National Communication (INC) and the Second National Communication (SNC) to UNFCCC have identified that climate change is affecting Bosnia and Herzegovina, and will accelerate during the remainder of the twenty-first century.  
The total area of the VRB is 6,386 km2 which is 12.5% of the entire BiH territory, 63% of which is located in the Republika Sprska (RS) and 37% in the Federation of Bosnia and Herzegovina (FBiH).
In the Vrbas River Basin (VRB), the climate change related impacts have already been observed. The effects have included increased frequency and severity of flooding in every year of the last decade. Of the 28 municipalities that make up the Vrbas basin, 13 have experienced flooding in the past decade. Prior to May 2014, flooding had been mainly confined to the upper and middle catchment, mainly because flows to the lower catchment are regulated, to some extent, by the upstream dams.  However, in 2014 the main flooding was to the lower catchment.  
The municipalities of the Vrbas Basin are among the worst war devastated municipalities in BiH, which, 18 years after the war, are still struggling to re-establish normal living conditions and to repair physical and societal war damage. The population of the Vrbas is approximately  627,000 or 16.52% of the total BiH population. 

The majority of the population (approx. 65%) living in the flooded areas of VRB is rural, which in Bosnia and Herzegovina is on average much poorer than urban population and 17% are returnees or displaced persons who are among the poorest in BiH.
Around a third of the rural population of Vrbas Basin manage "smallholdings", agriculture is therefore important to the Vrbas River Basin, and the direct impacts of climate change on agriculture such as floods and droughts will inevitably impact the rural communities without any adaptation.
Reports from all 13 flood-prone municipalities of the VRB, showed clearly that all of the municipalities have during the period 2003-2013, experienced major flooding which resulted in damages estimated at over USD 31 million. Based on the figures from flood 2014 it is recorded the total damages of 131.7 Million KM or $88.5 Million USD  which far exceeds the damages sustained in floods for the entire period 2003 – 2013, making this the most devastating single flood event in BiH history.  
 In all municipalities, the exposure and vulnerability of the communities is further exacerbated by the uncontrolled and unplanned development on the floodplain and other adverse land use practices that affect flooding such as uncontrolled mining of aggregates from river beds and banks, and inappropriate and unsustainable agricultural activity on high risk land.  
The State of Bosnia and Herzegovina is the central authority, but has only limited and specific powers with regard to the water sector and environmental protection: the Ministry of Foreign Trade and Economic Relations (MoFTER) has water-related competencies at the level of Bosnia and Herzegovina.
The legal framework is not unified across the country and there are certain discrepancies in legislation between Entities (FBiH and RS) and even among Cantons within FBiH.  The two Entities and the Brčko District have relevant political, administrative and legal jurisdiction in their own territories, but the level of coordination and cooperation among them is not as high as it should be. Furthermore, the Federation of Bosnia and Herzegovina is divided into 10 Cantons which have their own authorities (ministries) with responsibilities in the water sector, including adoption of their own relevant laws. This complex administrative structure results in a number of different institutions in charge of water management issues and increases the need for coordination at the BiH level.The water management institutional framework is too fragmented and lacks vertical and horizontal cooperation.
In addition, spatial planning legislation and development control does not take account of flood risk or the use of zoning to reduce flood impact.  Poor enforcement of existing weak development control rules has resulted in development in the floodplain.  Moreover, flood defences strategies are based on traditional hard measures and do not consider combined structural and non-structural measures to manage floods.  Spatial planning does not effectively deal with sediment management particularly river bed and bank mining practices which exacerbates flooding.  The agricultural sector is the heaviest flood impacted sector, yet it does not include flood risk consideration in the zoning of agriculture.  
For the energy sector, the main issue is policy related to HPP dams in terms of planning, and operation which do not take account of flood risk under climate change.  Strategic plans of forestry, also,  do take into account adverse effects of degraded forests which cause reduced positive hydrological role of forests (reduction of erosion).  
In general, there is a lack of cross-sectoral policies, strategies and plans and this is a key barrier to effective flood risk management.  Furthermore none of these sector plans currently takes account of climate change in their formulations.  Thus the legislative framework does not enable effective flood risk management.
The early warning and disaster risk reduction (DRR) system is also fragmented and inefficient.  Different administrative units (entities and cantons) develop their own laws, strategic documents and policies regarding civil protection. DRR priorities are rarely outlined specifically. Rather, they are included in various sectoral mandates at different levels. There is no civil defence headquarter as a management body at the state level, but the Coordinating Body of BiH which is responsible for coordination of the civil protection activities.
Historically, flooding in Bosnia and Herzegovina was dealt mainly by the construction of flood defences and this is where current capacities lie and there is currently no strategic integrated flood risk management approach in BiH that identifies the best combination of structural and non-structural measures to address climate induced flood risk.  

	Brief description of project 
	In response to the mounting climate change-induced risk exacerbated by anthropogenic factors and vulnerabilities in the Vrbas basin, the Project aimed to ensure implementation of adaptation technologies that enable a flood risk management approach which is based on a well-developed knowledge base of flood risk.  Such an approach includes strategies for the avoidance of flood emergency situations through effective climate resilient spatial planning, the mitigation of the flood damage and loss through the implementation of sustainable climate resilient intervention measures, and the introduction of a unified monitoring, forecasting, early warning and emergency response system.  Such an approach is underpinned by the development of regulations and policies to ensure adequate cross-sectoral enforcements as well as a coordination mechanism which would enable coordination between Entities and between Entity and State level. Also it required legislative and policy framework to fully embed climate change considerations, something which is currently missing in BiH.  

Support targeted the most vulnerable groups of society, as well as government at all levels to undertake direct adaptation measures; those that minimize the exposure of people and economic assets and ensure that potential damage is limited to acceptable levels. BiH also needs to strengthen the early warning system for these events that are likely to escalate both in frequency and intensity as a result of climate change. In addition, the Project worked to to strengthen in country technical capacity to assess and manage flood risks, and ensure that such management measures are aimed at adaptation to climate change.  This included the development of flood risk management tools and methods that take full account of climate change considerations and that enable the development and design of sustainable, climate resilient solutions.   Importantly, the affected communities in the Vrbas basin are fully engaged and empowered to participate in the adaptation measures for the basin.
In order to help the government of BiH and the population of the targeted region to develop adaptive capacity and embark on climate resilient economic activities, the project has focused on the three main areas of intervention: 

1.Development of relevant key development strategies/policies/legislation to integrate climate change-resilient flood management approaches 
 2.Enabeling of climate resilient flood risk management by transferring modern technologies and strengthening institutional capacities
3. Transfer and implementation of new technologies and approaches for enhanced flood risk management to increase resilience of vulnerable communities in VRB

	Key project successes
	The project has achieved impressive results. The 638,600 ha VRB is under improved management for climate resilience through successful transfer of climate adaptation technology and advances to policy and regulatory frameworks. The strong emphasis on institutional strengthening has built an enhanced enabling environment for facilitating follow-up actions. The incremental benefits achieved through the GEF funding is confirmed through the replication that has occurred during the project implementation phase and the high potential and expected investments for upscaling. The project has successfully  accomplished all defined outcomes applying integrative, basin approach for the first time in BiH that has integrated  work on legislative improvements, technology transfer and non-structural measures with aim to enhance flood and climate resilience of 13 municipalities in Vrbas basin and improve institutional and legislative framework in flood risk management. 
The applied climate change adaptation technology within the Vrbas project provided key flood risk management actors with significantly better tools for making informed and timely decisions, enabled more efficient coordination between entities and institutions, and improved knowledge about floods and potential climate change hazards at all levels. Significant progress has been made in policy development, including the transposition of the EU Floods Directive into the RS legal framework. The Vrbas Basin Risk Management Plan (VRB FRMP) is another important outcome in terms of policy development and planning framework that will serve as a basis for replication in other river basins as well as the socio-economic vulnerability assessment methodology that will be applied for developing new initiatives and projects to reduce flood risk in BiH.

The number of complementary non-structural measures were implemented, including  development of flood hazard and risk maps, climate change model, DTM, loss/damage model,  flood forecasting platform, Vrbas GeoPortal with PGIS tool, procurement of communication tools and improvement of the flood warning system,  flood zoning policy as well as a series of field non-structural flood risk reduction measures (cleaning of canals and riverbeds, strengthening of banks, agroforestry measures).

Within the Vrbas project, cooperation between hydrometeorological institutes and water agencies in both entities has also been improved. Considering the importance of integrative approach to flood risk management, through the implementation of the Vrbas project, the necessity of cooperation with the agriculture, forestry and hydropower sectors was emphasized and strengthen. The project developed climate scenarios, very important for the agricultural sector, and comprehensive training on agricultural production in the floodplains was held for representatives of the agricultural advisory service and farmers. Representatives of the hydropower sector participated in defining protocols on the exchange of flood forecast information, but there is still a need to improve cooperation with this sector in order to use and improve defined protocols and integrate the hydropower sector into a comprehensive flood risk management system.

The project has made significant progress in the development of risk transfer instruments by development of insurance model which considered situation assessment of the local insurance market, conducting research on “readiness to pay” for insurance against natural disasters and an assessment of sustainable insurance products for BiH. Using the positive experiences of developing disaster insurance products in other countries, a similar, insurance model has been proposed for BiH. Representatives of the insurance sector were actively involved in the development of the insurance model, and the sector is determined to continue activities towards the introduction of this important non-structural measure to develop the necessary legal framework for the product of compulsory insurance against natural disasters, which is a key next step.
The key achievements of the project: 

· Amendments to the Law on Waters (Republika Srpska), transposing EU flood directive have been adopted. 

· Decree containing content and elements of flood risk management has been developed and adopted (RS Government Decree).

· Amendments to the Law on Spatial Planning to include flood maps and climate changes have been adopted (RS Government).

· Draft flood zoning policy, which includes flood zoning rules, has been developed.

· Flood hazard and risk maps with associated building codes have been prepared and made public, available to citizens of the VRB municipalities.

· Methodologies developed for torrents cadaster and susceptibility model.

· Hydrological and hydrodynamics models (including 2D model for the whole basin) have been completed.  Climate scenarios included in the hydrological modelling.

· Data for flood mapping and flood forecasting were reconciled through data digitalization, interpolation, verification, desk analysis and extensive ground-truthing in gathering existing and verification of historical data.

· A GIS-based loss/damage model, based on flood depth /damage curve, has been developed for agriculture, housing and business sectors. Damages have been estimated for each return periods (20, 100 and 500 year). 

· Deployment and transfer of the hydrometeorological equipment: twenty (20) precipitation stations, seven (7) hydrological stations and two (2) automatic meteorological stations.

· Training delivered to hydrometric specialists in RS and FBiH on the use, operation and maintenance, and coordination and communication across agencies and entities.

· The project funded 4 years of maintenance of the expanded hydrometric network; there has been generally uninterrupted operation during this period,

· More than 150 professionals have been trained in data management, use of water information system, hydrological and hydraulic modelling, torrents modelling, types of non-structural flood protection options and flood forecasting.

· Training of water agency professional staff were trained in the management of the upgraded Water Information System (https://isvportal.voda.ba /).  

· Four (4) trainings were delivered and 130 trainers from agricultural extension services and 133 farmers were trained on climate change impacts on agricultural land degradation and decrease in crop yields and measures which can be taken in agricultural practice to mitigate flood risks.

· Through open procurement announcements, 20 non-structural measures completed in 11 VRB municipalities between August 2017 and November 2019 (see Table 11). Interventions included regulation of torrential streams, cleaning of riverbeds, strengthening of embankments, bolstering riverbank protection with stone embankments and gabion systems, constructing stormwater drainage systems and  reinforcing riverbanks with vegetation, including under an agroforestry management system.

· An index-based insurance product was conceptualized in the project strategy as a risk transfer mechanism. The project implementation team facilitated an in-depth analysis of market conditions, carried out a willingness to pay survey, and evaluated lessons from other countries having similar socioeconomic conditions. Based on roundtable discussions and consultations with private insurance sector stakeholders, a mandatory natural disaster insurance product for residential properties was determined to be the most viable approach in BiH, similar to a product that was issued in Romania in 2008. One of the reasons of considering a mandatory insurance product is that the premium would be affordable. 

· A participatory Vrbas GeoPortal and participatory GIS (PGIS) platform was developed for sharing community-based flood risk management and early warning system functions to VRB municipalities. Extensive trainings were delivered to municipality staff. http://vrb.pmfbl.org/ 
· Flood intervention plans have been developed for 13 municipalities in the VRB. The plans include flood risk and flood hazard maps, evacuation protocols with routes and muster areas, and emergency communication and awareness procedures.

· A Community Based Early Warning System (CB EWS) has been introduced in three pilot municipalities: Celinac, Bugojno and Kotor Varos and local water monitoring plans were developed.

· The project procured emergency response and communication equipment and delivered training to 14 VRB municipalities and the FBiH and RS civil protection authorities.
· The project facilitated the establishment of the first flood forecasting and early warning system (FFEWS) in BiH. The platform for the FFEWS has been placed in the RS and FBiH water agencies and operationalized following the testing phase being implemented during the second half of 2019. 

· The FFEWS for the VRB provides a valuable prototype for other basins to replicate across BiH.
The systematic and coordinated approach of all relevant institutions and agencies demonstrated through the Vrbas project proved to be the right way to significantly reduce flood risk in the basin area. This project is an example of achieving excellent results in cooperation with domestic institutions, which serve as a good foundation to ensure additional funds from donors for the implementation of flood risk reduction measures in other basins in BiH. Currently, UNDP is preparing a new project named "Increasing investment in flood risk reduction in Bosnia and Herzegovina" with the aim of reducing the risk and risk of floods in the Una, Sana, Vrbas, Bosnia, Ukrina, Neretva and Trebisnjica river basins inhabited by  about 1 million people. The Project Proposal is in the final phase of preparation and it should provide 14 million. USD grant funds for the purpose of reducing the risk of floods throughout BiH. Implementation is expected to begin at the end of 2021.
The promo video:

https://youtu.be/DbA-P-gp2dc  

Additional knowledge management product has been developed

http://vrb.pmfbl.org/  

https://www.ba.undp.org/content/dam/bosnia_and_herzegovina/docs/News/E%26E%20Sector/Vrbas%20mape/Banja%20Luka%20mapa%20opasnost%20od%20poplava.png 
Testimonials 

https://youtu.be/xDVAWwsI1sc  

https://www.ba.undp.org/content/bosnia_and_herzegovina/en/home/presscenter/articles/2018/VrbasProjectVjezba.html   
https://undp-adaptation.exposure.co/datadriven-climate-resilient-flood-management , 

https://undp-adaptation.exposure.co/forests-fires-floods  

https://undp-adaptation.exposure.co/floods-livelihoods  

https://www.ba.undp.org/content/bosnia_and_herzegovina/en/home/presscenter/articles/2019/VrbasOsiguranjeKatastrofe.html  

https://www.ba.undp.org/content/bosnia_and_herzegovina/bs/home/presscenter/vijesti/2019/VrbasObukePoljporivreda.html   (BIH) 
https://www.nezavisne.com/novosti/bih/Golic-Sliv-Vrbasa-najuredjeniji-u-BiH/565278  (BIH) 

	Project shortcomings and solutions


	Shortcoming: The complex administrative structure results in a number of different institutions in charge of water management issues and lack of coordination at the BiH level. The VRB flood risk management (FRM) plan is very important achievement in terms of a policy tool and planning framework. The government of RS has approved the FRM plan, but the FBiH has elected to wait for the IPA II, EU-funded project to develop flood risk management plans countrywide. Although the VRB is considered an internal river in BiH, it extends across the RS and FBiH entities, and approvals of policies and management plans are handled separately at the entity level. This modality is an administrative reality that is factored into planning and decision making throughout BiH
Response: The Ministry of Agriculture, Water and Forestry of Federation of BiH remains in obligation to finalize FRMP for  part of the Vrbas basin belongs to FBiH. However, the developed methodology and Plan for RS part remains as pilot and great example to be replicated for all remaining basins in BiH. 
Shortcoming: The project explored possibility of introducing an index-based flood insurance scheme for the Vrbas basin as a financial mechanism to transfer the flood  risk in poor local communities of Vrbas Basin. The initiative has failed as index-based insurance is not known to local legislation and respectively there is a lack of interest from the local insurance industry. 
Response: Considerable progress has been made since the project continued to  further investigate and conceptualize natural disaster insurance in BiH. The developments have occurred in FBiH, less so in RS. The insurance working group reached the conclusion that a mandatory natural disaster insurance product is most viable for BiH. Constructive feedback and interest from the private insurance sector stakeholders as well as implemented survey “willingness to pay”  has been key in conceptualizing a viable product that has market potential in BiH. The developed  insurance models are included in new  GCF project initiative for further advancing and implementation. 
http://www.voders.org/dokumentacija/Radna%20verzija%20Plana%20upravljanja%20rizikom%20od%20poplava%20za%20sliv%20rijeke%20Vrbas%20Republike%20Srpske.pdf 

	Lessons learned
	Lesson 1: Extremely good involvement and cooperation of domestic institutions and agencies in all stages of implementation ensured within the project, is a guarantee of sustainability of achieved results. The systematic and coordinated approach of all relevant institutions and agencies demonstrated through the Vrbas project proved to be the right way to directly reduce flood risk in the basin area and significantly improve flood risk management practice. This project is an example of achieving excellent results in cooperation with domestic institutions, which already serve as a foundation to ensure additional funds from donors for the implementation of flood risk reduction measures in other basins in BiH.

Lesson 2: Coordination with other projects increases the likelihood that project results will be sustained. The project has done a good job at coordinating with other projects and initiatives, addressing opportunities during each of the project board meetings and facilitating direct co financing contributions.

Lesson 3:Cash co financing from VRB municipalities enhances country ownership and increases the likelihood that project results will be sustained. Substantial cash co financing has been contributed by 11 VRB municipalities for cost-sharing in the implementation of non-structural measures. This direct interaction with local governments significantly enhances the level of country ownership on the project and increases the likelihood that project results will be sustained after GEF funding ceases.

Lesson 4: Rotating the project board meeting strengthens coordination and collaboration across entities. Considering the VRB extends across the RS and FBiH, rotating the venue of the project board meetings has been a good practice at strengthening coordination and collaboration among entity level stakeholders.

Lesson 5: Involvement of the private sector in the conceptualization of natural disaster insurance increases the marketability of the product and contributes towards the objectives of risk transfer. The constructive feedback and interest from the private insurance sector stakeholders has been instrumental in conceptualizing a viable product that has market potential in BiH. In fact, it would have been advisable to have had more in-depth consultation with the insurance sector during the project preparation phase.



	Follow-up Actions
	1.The strengthened coordination between the RS and FBiH hydromet institutes and water agencies are essential for facilitating follow-up actions. Developed methodology for flood risk planning and FRMP is remaining the great example and guide that will enable application to other BiH basins. The flood risk management planning methodology developed for the VRB project has already been replicated for application for the following basins :  

· Flood Risk Management Plan for the Sava River Basin in FBiH

· Flood Risk Management Plan for Watershed of Adriatic Sea in the FBiH

· Flood Risk Management Plan for district Sava River Basin in Republika Srpska,

· Flood Risk Management Plan for district Trebišnjica River Basin in Republika Srpska

· Flood Risk Management Plan for the Brčko District BiH

· The Roof Report – Framework Plan for Flood Risk Management in BiH, which contains key foundations for inter-basin cooperation and coordination, pertaining to efficient monitoring and integrated implementation of flood risk management, with a special reference to transboundary watercourses in BiH.
2. Since the Vrbas project established a solid base for further development of the natural disaster insurance coverage, the continuation of the process, including development of the requisite legal framework is included in new GCF initiative which is in final preparatory phase. 
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